Fibrin glue with autogenic bone marrow mesenchymal stem cells for urethral injury repair in rabbit model.
Fibrin glue has been used for tissue adhesives and wound sealing. This study aimed to establish an approach to treat rabbit urethral injuries using fibrin glue and mesenchymal stem cells (MSCs). Rabbit urethral injury was performed by excising the subcutaneous tissue from the ventral aspect of the penile urethra. Thirty-six New Zealand rabbits were divided into four groups: injured without treatment (control), glue treatment (glue), glue and MSCs treatment (glue + MSCs), and without injury (normal). Animals were sacrificed and the penises were excised for analysis after treatment for 10 days (n=4) and 30 days (n=5). The fibrin glue had a porous structure with cellular compatibility to MSCs. Two rabbits developed urethral fistulae in the control group, but none did in either the glue or the glue + MSCs groups at day 10 and 30. Hematoxylin and eosin staining showed that the distance between the skin and the epithelial layer at the ventral aspect of the penis increased in the glue and glue + MSCs groups compared to the control group at day 10 and 30. The density of blood vessels in the injured area increased in the glue and glue + MSCs groups compared to the control at day 10 and 30. The average thickness of the epithelial layer in the glue + MSCs group showed the same increasing trend among the three groups at day 10 and 30. The thickness and the area of the smooth muscle that surrounds the urethral mucosa at the operative region increased compared to the thickness in the control and glue groups at day 10 and 30. Pancytokeratins (AE1/AE3) staining showed weak signals in the urethral fistulae in the control group compared with the glue and glue + MSCs groups. The transplanted MSCs have differentiated into endothelial and smooth muscle cells, contributing to the formation of blood vessels and the recovery of urethral smooth muscle. MSCs combined with fibrin glue showed improved neovascularization and smooth muscle formation in repairing urethral injury, resulting in effective prevention of the development of urethral fistulae. Our data indicate that fibrin glue combined with MSCs may be a feasible approach for repairing urethral injury.